The aim of the paper is to analyse the effects of economic immigration on subnational government finance (SNG) in Poland. The goal to achieve is to answer the following research question: what are the fiscal effects of immigration on SNG budget revenues and expenditures. To answer this question, logarithmic models were developed. The analysis refers to the years 2007-2016. In this respect, data from Statistics Poland -referring to budget revenues and expenditures of communes, cities of district status, districts and voivodeships -were used. As far as immigration statistics are concerned, data from the Ministry of Family, Labour and Social Policy were used. The results indicate an increase in both revenues and expenditures of SNG as a result of immigration. Such results can be explained inter alia by the nature of migration -research were focused on economic immigration. Results confirm that the level of employment of foreigners is one of the determinants shaping the fiscal effect of immigration. Moreover, the impact of economic immigration on SNG budget revenues and expenditures depends on the structure of this budget. This explains the differentiated results of the analysis of the impact of immigration on SNG in different countries. The positive correlation between immigration and SNG revenues in Poland can be associated with a high share of subnational governments in personal income tax revenues as this tax is one of the main categories of SNG revenues. Furthermore, results show that the impact of immigration on local government budgets in Poland is modest. This confirms the conclusions drawn by other authors (e.g. Auerbach and Oreopoulos), that in the long term, immigration cannot be considered as a potential instrument for resolving fiscal imbalances.
Introduction
International migration brings a number of consequences not only in the economic, but also in the social and political dimension. The effects of migration are felt by both sending and receiving regions. Taking the latter approach -from the destination region point of view -a number of areas affected by the inflow of foreigners can be identified, such as the labour market or demographics, as well as fiscal effects. Due to the multifaceted nature of migration, this paper will focus on the latter. Studies on the effects of economic immigration on local finances remain scarce, which is one of the reasons for undertaking the analysis.
The motivation to undertake this research was also the increase in the scale of immigration to Poland. While Poland has wide experience as an emigration country, as a result of -among other things -globalization processes and accession to the European Union, Poland is more and more affected by the inflow of a foreign labour force. Due to the problems with satisfying the demand for labour in Poland, there is justification for the liberalization of access to the Polish labour market on the one hand, and on the other a discussion on the economic, social and political consequences of immigration has just started. One of the topics under discussion is the question of the balance of benefits and costs of immigration from the receiving region point of view. The analysis undertaken in this study is a contribution to this discussion, focusing on one of the areas of the consequences of immigration, i.e. the fiscal effects considered in the context of local government revenues and expenditures. The main goal of the analysis is to answer the following research question: what are the fiscal effects of immigration on SNG budget revenues and expenditures. To answer this question a regression analysis was carried out, both in terms of the impact of immigration on revenues as well as expenditures. Results reveal a positive impact of immigration on both categories.
Literature review
There are a number of studies on the consequences of immigration from the receiving region point of view. Due to the complexity of migration, these studies focus on a selected area affected by the inflow of foreignersone of them is the fiscal aspect. In this respect, the main point of consideration remains the fiscal burden related to the inflow of immigrants who, on the one hand, take up employment (or run a business) and pay taxes, and on the other hand, use public services and may be recipients of transfer payments (including social benefits). It should be noted, however, that the vast majority of studies undertake analysis from the perspective of government finances.
Most studies on the fiscal consequences of immigration have been undertaken in relation to the main hosting countries in the world. Studies carried out in the United States undermine public fears that immigrants represent a fiscal burden for the country. These studies additionally indicate that the fiscal effect of immigration will be determined by the demographic structure of immigrants and this effect will be different at the level of central, federal and local budget. The studies that were conducted in the 1990s by the United States Department of Health and Human Services demonstrated that the fiscal effect of immigration was more favourable from the point of view of the federal budget than national and local budgets, due to the fact that immigrants -less educated and with more children than U.S. citizens -often benefited from public services (especially education) financed from the central and local budget. At the same time, due to their age (immigrants were younger than U.S. citizens) they paid more money into the Social Security Fund -a source of income for the federal budget (Bodvarsson &Van den Berg, 2013, p. 177) .
Symptomatically, studies in certain hosting regions, based on different methodologies or carried out over different periods of time, give often different results. For example, in the case of Canada, the study of Grubel and Grady (2012, p. 1) shows that the average fiscal burden per immigrant is about 6,000 USD. Studies by Javdani and Pendakur (2014, p. 778 ) indicate a much lower burden -at a level of about 450 USD. The studies cover different periods -the first one -1987-2004, the second -1970-2004 . Different study results for different periods are explained, among other things, by a change in the Canadian immigration policy, which has reduced the emphasis on employment opportunities for immigrants. It follows that the fiscal effect of immigration will be determined, among other things, by the situation of immigrants in the labour market of the receiving region. Dustmann, Frattini and Halls (2010, p. 1) e-Finanse" 2019, vol. 15 / no. 1 that joined the European Union in 2004, showing that immigrants were 59% less likely to benefit from state benefits than UK citizens. What is important, the authors of the report pointed to a crucial circumstance which could have influenced the above result -these were the characteristics of the migrants themselves, who were younger and better educated than the British citizens. The employment rate among immigrants was also higher than among UK citizens. However, research has shown that even if immigrants had the same demographic characteristics as UK citizens, they would still be 13 per cent less likely to receive benefits. Similar conclusionsthat the fiscal effect of immigration is determined by the age structure of immigrants -are reached by Storesletten (2000, p. 301) . In his research (focused on the fiscal consequences of immigration to Sweden) Storesletten showed that from a government budget point of view, immigrants aged 20-30 years contribute the most to the increase in net fiscal benefits. On the other hand, the youngest and oldest immigrants are a burden to this budget. The methodology used by Storesletten is not based on an analysis of financial flows, but on the current value of the discounted costs and benefits associated with immigration in the long run -under the assumption that they change with the life expectancy of the immigrant. Similarly, Lee and Miller (2000, p. 350 ) point out that the higher the share of immigrants of working age, the more beneficial the fiscal effect of immigration will be. Determination of the discount rate for future costs and benefits is still a moot point. It is also necessary to stress that these studies relate to permanent immigration -in the case of seasonal immigration, this approach may not be appropriate. If immigrants stay in the hosting region only for a limited period of time and without a family, the impact of immigration on the finances of this region can be measured without taking into account future transfers, as immigrants -in the spirit of an immigration policy aimed at temporary stays -are expected to return to their region of origin after a certain period of residence/employment in the hosting country.
Studies on the fiscal effects of immigration in the context of local government finances (SNGs' cost and benefits of immigrations) are much less frequent. Such studies were conducted by Chan (2018) in relation to local finances in the US. Results show a decrease in both local revenues and expenditures due to immigration. This study focuses on the impact of immigration on local government revenues and expenditures, without discounting future financial flows. In addition, the author of the studies explains the results obtained through the prism of the structure of local revenues: the decrease in revenue is mainly due to a decrease in property tax revenues, which in turn is the result of a decrease in their value in regions experiencing strong immigration. A methodology similar to the one used by Chan was also used in this paper, where the explanation variable of the model is not the change in the logged stock of immigrants, but the logarithm of immigration -thus migration flows were used instead of migration stock.
While many studies on the impact of economic immigration on the economic development of the country and regions have already been carried out in Poland, and their examples can be found in the works of authors such as: Klimek (2015 Klimek ( , 2016 , Golinowska (2004) , Lesińska (2012) , there are no studies on the impact of immigration on the revenues and budgetary expenditures of local government units. It should be added that the local government in Poland -as a post-socialist country -is a relatively new structure, the origins of which date back only to the 1990s, and the local government reform carried out in this period is an example of one of the most spectacular and successful reforms in the country. As a result, a modern, three-tier system of territorial self-government was formed, which consists of: 1) 2 478 communes (municipal level), including 66 cities of district status; 2) 380 districts (intermediary level); 3) 16 voivodeships (regional level).
The economic position of the subnational government sub-sector in Poland is well illustrated by the following indicators: SNG's budget revenue to the GDP is at the level of 13.1%, SNG's budget revenues to the total public sector (general government) revenues -34.0% (OECD average is respectively: 15.9% and 42.4%); SNG's budget expenditures to the GDP -12.9% and SNG's budget expenditures to total expenditures of the Polish public sector -31.3%, with the OECD average at the level of -respectively -65.2% and 40.4% (OECD, 2018).
There are therefore two key aspects of the fiscal consequences of immigration, i.e. the revenue and expenditure aspects. From the point of view of the first of them, not only the size, but also the legally determined structure of budget revenues of local government in Poland is important. A special role is played in this respect by personal income tax, which is a classic example of a "piggybacked" tax (Spearman, 2007, p. 226) , i.e. a tax for "e-Finanse" 2019, vol. 15 / no. 1 Marzanna Poniatowicz, Agnieszka Piekutowska The fiscal effects of economic immigration on subnational government finance in Poland which a specific public-law entity (in Poland: commune, district and voivodeship) receives a part of the revenues from tax revenues granted to another public-law entity (the state) (Ruśkowski & Salachna, 2004, p. 84) . In Poland there are two taxes of this type, i.e. personal income tax (PIT) and corporate income tax (CIT), but the first one is of a great fiscal significance in the context of the local government's budget revenues in connection with economic immigration. This is due to -not only -the fact that immigrants most often do not run their own businesses and are employed, but also to the high share of Polish local government in receipts from state personal income tax (for instance, in 2018, the share of communes in PIT revenues was at the level of 37.98%, in the case of districts it was 10.25%, and voivodeships -1.6%). For example, in Poland in 2016, the total budget revenues from this tax amounted to over PLN 89 billion (including: state budget -PLN 48 billion, budgets of local governments -about PLN 41 billion). For comparison, the total budget revenues of the local government obtained in the same period from three taxes related to real estate, i.e. property tax, agricultural tax and forestry tax, were almost two times smaller (ca. PLN 22.6 billion) (Ministry of Finance, 2017) . This illustrates the great fiscal importance of the tax analyzed in local government budgets. What is worth underlining, is that this tax is paid by foreigners employed in Poland, who may be treated by tax law as residents or non-residents 1 .
The literature emphasizes that in addition to revenue aspects, there are other less favourable fiscal effects of immigration on local budgets. Immigration may, to a greater or lesser extent, have a "pro-expenditure" impact on the budgets of local governments, forcing local government decision-makers to increase financial outlays on social assistance and welfare, health care, public safety, etc. (Markowski, 2008, pp. 44-45) . As a consequence, this 1
Residents are persons who have a center of vital interests -personal or economic -on the territory of Poland. In order to determine whether a foreigner resides in Poland and is a Polish tax resident, it is important whether: 1) his closest family is in Poland, 2) the foreigner runs a permanent business here 3) they reside on the territory of Poland for more than 183 days a year (however, it does not have to be a continuous residence). A person having the status of a resident is subject to the so--called unlimited tax obligation, i.e. all income earned by them is subject to taxation, regardless of the place and source of their acquisition, i.e. regardless of the country in which it was obtained. In turn, non-residents are persons who do not have a place of residence in Poland within the meaning of tax regulations. They are subject to a limited tax obligation, which means that taxation applies only to their income earned on the territory of Poland from: 1) work performed on the territory of Poland on the basis of a service relationship, employment relationship, home--based work and cooperative work relationship, regardless of the place of payment of remuneration; 3) business activity conducted in the territory of Poland; 3) real estate located in the territory of Poland (this also applies to the sale of such real estate). may lead to an increase in current (operational) budgetary expenditures, which in turn has a negative impact on the operating results of the budget in the longer term and, as a consequence, a decrease in the operating surplus. This is all the more important because, in accordance with the legal regulations in force in Poland from 2014 on the socalled Individual Debt Indicators (Indywidualne Wskaźniki Zadłużenia -IWZ) of local government units, the level of the aforementioned surplus determines the possibility of indebtedness and the implementation of investment programmes by the local government.
Research Methodology
In the scope of research, thirty-four econometric models with one explanatory variable were estimated. In the first group of seventeen models, an explained variable was the variable "revenues", while the explanatory variable was -"immigration". In the second group of seventeen models, an explained variable was the variable "expenditure", while the explanatory variable was the variable "immigration". The models were estimated separately for each voivodeship on the basis of time data from the period 2007-2016 (n = 10). For the analysis of the impact of immigration on the aggregated revenues of local government units in individual voivodeships of Poland, logarithmic models were developed, the general form of which is expressed by the equation:
( 1 ) where
Rt
= explained variable (revenues of local government units),
It
= explanatory variable (immigration -inflow), α0, α1 = structural parameters, To estimate the parameters, the classical least squares method was used. That requires certain assumptions to be met, including assumptions of no linear dependence, that the random component has a constant variance, and that error terms should be normally distributed. The fulfillment of these assumptions was verified in the GRETL program using the following tests: White, Durbin-Watson and Doornik-Hansen. The application of the logarithmic form of the model was associated with the results of the non-linear test that was carried out. The test indicated that there are grounds for rejecting a linear form and applying figures in power form (a logarithm variable). The aim of the study was to determine the strength and direction of the impact of migration on revenues and expenditure in individual voivodships and to compare this impact between voivodships, hence the authors decided to estimate the models for each voivodship separately, based on time series. Data on immigration were expressed as logged inflow of economic immigrants in voivodeship i over the period t. Data on immigration refer to seasonal immigration. In Poland, the liberalization of access to the labour market is focused mainly on the acquisition of temporary employees. In their case a work permit is not required -they take up employment in Poland on the basis of a special declaration of the Polish employer who wish to employ a foreigner. On this basis, the majority of immigrants take up work in Poland -for example, in 2016 the share of immigrants taking up employment in Poland on the basis of a declaration constituted 90.42% of the total number of employed immigrants. In the case of data on revenues and budget expenditures of local government units, they were aggregated within individual voivodeships, by summing up budget revenues (expenditures) of communes, districts, cities of district status and voivodeships with local-government rights.
Revenues (expenditures) are expressed in Polish zloty (PLN).
In data collection on immigration to Poland, statistics of Ministry of Family, Labour and Social Policy were used. Data on revenues and budgetary expenditures of local government units were obtained from the Statistics Poland (Statistics Poland, 2017) . Descriptive statistics are presented in Table 1 . e-Finanse" 2019, vol. 15 / no. 1 For the estimation of structural parameters of the model, the ordinary least squares method was applied, using the Statistica 12.5PL package. In the verification of the models, the significance level was assumed to be α = 0.05. An appropriate determination coefficient was used, assuming that its acceptable level is at least 45%. The analyses were carried out for the years 2007-2016. The results of the analysis for all Polish voivodeships are presented in Table 2 .
Findings and Discussion
In the scope of the impact of immigration on the revenues of local government units, in the case of 11 out of 16 voivodeships in Poland and the model for Poland, the models passed the statistical verification stage (in the case of the Mazowieckie, Podlaskie, Pomorskie, WarminskoMazurskie and Zachodniopomorskie voivodeships, the Durbin-Watson test showed autocorrelation of the random component). Detailed statistics are presented in Table 2 . Therefore, the conclusions refer to 11 voivodeships and the model for Poland, covering total immigration to all voivodeships and total revenues of all local self-government units in 16 voivodeships.
In the case of 11 voivodeships, immigration had a positive impact on the revenues of local government units. However, this impact is diversified in individual voivodeships, whereas the scale of immigration to individual regions of Poland should be emphasized. In the light of the results obtained, the 1% increase in immigration led to the highest increase in the budget revenues of local government units located in the Slaskie voivodeship -by PLN 20.4 million. Referring this amount to the total revenues of the local government in the analysed voivodeship (PLN 23 billion in 2016), it can be observed that while the impact of immigration on revenues is positive, it is not a strong one. Taking into account the revenues of all local government units and total immigration to all voivodeships (model for Poland), one can also observe a positive but limited impact of immigration on the increase in the revenues of local government: the increase in immigration by 1% is accompanied by an increase in revenues of approximately PLN 217 million -which in 2016 accounted for less than 0.5% in relation to the total amount of budgetary revenues of local government units in Poland.
In the scope of the impact of immigration on the expenditures of local government units, in the e-Finanse" 2019, vol. 15 / no. Table 3 . Therefore, conclusions refer to 11 voivodeships and the model for Poland, covering total immigration to all voivodeships and total expenditure of all local self-government units.
In the case of 11 voivodeships, immigration resulted in an increase in expenditures of local government units. The highest increase in expenditure as a result of immigration took place in the Mazowieckie voivodeship -an increase in immigration by 1% led to an increase in expenditures of local government units by 29 million PLN, which constituted no more than 0.1% of the total budgetary expenditures of these units in the Mazowieckie voivodeship in 2016. From the perspective of Poland (taking into account the expenditure of all local government units and total immigration to all voivodeships), immigration results in an increase in budgetary expenditures, but this is a weak increase: the increase in immigration by 1% is accompanied by an increase in expenditures by approximately PLN 200 million -which in 2016 accounted for less than 0.1% in relation to the total budgetary revenue of local government in Poland. 
Conclusions
The simultaneous increase in the revenues and expenditures of local governments as a result of immigration prompts us to search for answers to the question of the balance of the impact of immigration on local government budgets. In most of the analysed voivodeships -with the exception of Lubelskie and Swietokrzyskie voivodeships only -immigration resulted in a higher increase in revenues than expenditures of the local governments, thus the balance was positive. At the same time, it should be stressed once again that the impact of immigration on local government budgets in Poland is small. In this context, immigration can only be perceived to a limited extent as a tool for improving the budgetary situation of the local government sub-sector in Poland. Similar conclusions are reached by Auerbach and Oreopoulos (1999) , who examined the fiscal impact of immigration to the U.S. since 1995 using a forecast up to 2070. Taking into account the changes in revenues and budgetary expenditures along with the age of immigrants, the authors come to the conclusion that in the long term, immigration cannot be considered either as the main source of fiscal imbalances or as a potential instrument for resolving these imbalances.
Conclusions regarding the fiscal effects of immigration in the context of increasing budgetary expenditures of local government units in Poland require even greater caution. While it is not difficult to assess the impact of immigration on the level of local government revenues, in the case of expenditures, such an assessment would require additional studies covering not only the size but also the detailed composition of expenditures. Only then would it be possible to assess which categories of expenditures have increased and whether this increase can be clearly attributed to increased immigration. Such an analysis would also make it possible to reveal whether immigrants contributing to an increase in budgetary revenues also participate in local expenditures. However, the analysis of the structure of expenditure remains outside the framework of this study and, at the same time, encourages further research.
Analysis reveals an increase in both revenues and expenditures of local governments as a result of immigration to Poland. It should be stressed that the magnitude of this impact was limited. However, in the vast majority of voivodeships, the balance of this impact was positive (the increase in expenditures was smaller than the increase in revenues). The results can be explained by the structure of local government revenues and the nature of immigration to Poland. In the latter dimension, it should be noted that the research focused on economic immigration. Such concentration is justified -in Poland, the increase in immigration in recent years has been associated with the liberalization of access to the Polish labour market for temporary immigrants who may take up seasonal employment, returning to their country of origin after a period of employment. The predominance of economic immigration is one of the factors determining the fiscal effect of immigration, due to the high level of employment of immigrants. However, while temporary economic immigration may have a positive impact on local budgets, such immigration is not the answer to all the challenges, e.g. the demographic challenges facing Poland. Possible change in the character of immigration to Poland in the nearest future -will be a premise for further research.
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